To elucidate the gradient in the oxidase activity along the radial axis of a liver lobule, the local activity difference between the hepatocytes in the peripheral region (PE) adjacent to the triad and those in the central region (CN) close to the central vein was quantified at individual mitochondrial level. The mitochondria in the PE hepatocytes were found 1.5 times stronger in activity per area of the reactive site than those in the CN hepatocytes.
I. Introduction
An improved platinum-diaminobenzidine (Pt-DAB) reaction for quantitation of cytochrome oxidase activity has been developed. It yields a black, practically insoluble, electron dense, Pt-containing reaction product directly at the active site of the oxidase without postosmification Based on the Pt atoms incorporated in the product, it permits us to quantify the oxidase activity by energy dispersive X-ray analysis (EDAX) [2, 16 and 17] . This paper deals with its cytochemical features and its use in quantitation of the activity at individual mitochondrial level in hepatocytes of different location, peripheral and central, in the liver lobule. II Solubility of the reaction product The solubility in some organic solvents of the Pt-DAB reaction product produced in liver sections via cytochrome oxidase was examined.
The product was insoluble in ethanol, acetone-NSA mixture and MEK. It showed a poor solubility of 0.04 in acetone, 0.12 in DMFA and 0.18 in DMSO1). Ultrastructural development of Pt-DAB reaction product The local density development due to the Pt-DAB reaction in mitochondria was followed in sequence [cf. 5] . At 15 min of reaction, an increase in density was detected along the inner and the cristal membrane, and some of the intracristal spaces were found dense due to the deposit of the reaction product (Fig. 7) . The intracristal spaces of high electron density increased in number per mitochondrion, and some parts of the peripheral spaces became dense at 30 min (Fig. 8) . At 45 min of reaction, most of the intracristal and the peripheral spaces were occupied by the dense Pt-DAB reaction product (Fig. 9) .
Mitochondria were clearly visible in the specimen treated with the blank reagent deprived of Pt at 45 min of reaction without postosmification.
The peripheral and the intracristal spaces were fairly dense due to the DAB oxidation product (Fig. 10) . The local distribution of this product in mitochondria coincided with that of the Pt-DAB reaction product, though the electron density of the former product was far less than that of the latter. In contrast, mitochondria were not discernible from the cytoplasmic matrix in the specimens treated with the blank reagent deprived of DAB (Fig. 11) and treated with that deprived of both Pt and DAB (Fig. 12 ). They were visible merely as elliptic spaces surrounded by the cisternae of the endoplasmic reticulum, their membranous structure being indistinguishable entirely. comparison's sake, the solubility was checked for the DAB reaction product and its postosmificated one in situ (vid. explanation of Fig. 2 for the postosmification procedure). 
IV. Discussion
Cytochemical features of Pt-DAB reaction In view of the facts that the Pt-DAB reaction conformed to the Michaelis-Menten's formula, that it was inhibited sensitively by KCN, NaN3 and heat, and that its reaction product showed the same local distribution as the DAB oxidation product did, it is no other than the DAB polymerization reaction via cytochrome oxidase going hand in hand with the concurrent incorporation of Pt atoms. This Pt incorporation makes the reaction product large in physical3) and in electron density, extremely poor in solubility in various organic solvents, and stable against electron beam irradiation. 
